Is agmatine an endogenous factor against stress?
Agmatine is an endogenous amine synthesized from the decarboxylation of arginine. A proposed intracellular role of agmatine is to balance the production of polyamines (a promitotic process) and nitric oxide (an inflammatory process). Agmatine is also released from neurons upon depolarization. We previously reported that agmatine concentrations are increased in rat pups' brains shortly after hypoxic-ischemia and in the plasma of depressed patients. Herein, male rats (270-290 g) were divided into four groups receiving different degrees of known stress: 2-hour restraint at 21 degrees C, 4-hour restraint at 21 degrees C, 4-hour restraint at 4 degrees C, and control rats only handled at 21 degrees C. Cortex, cerebellum, medulla, hippocampus, hypothalamus, and blood plasma samples were collected for determination of endogenous agmatine levels. No changes in agmatine levels were detected after 2-hour and 4-hour restraint at room temperature, but concentrations of agmatine were increased in all brain regions except cerebellum after 4-hour restraint in the cold. Plasma agmatine levels (ng/mL) were 6.8 +/- 0.6 in controls versus 58.1 +/- 12.8 in the 4-hour restraint-plus-cold group. Cortical agmatine levels (ng/g wet tissue) were 15.3 +/- 2.4 in controls versus 57.4 +/- 19.6 in the 4-hour restraint-plus-cold group. Therefore, endogenous agmatine was increased in response to cold-restraint stress, possibly as a neuroprotective agent.